Introduction 68
Autoimmune-polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED; OMIM ID: 69 601240; 240300), also known as "Autoimmune Polyendocrine Syndrome type 1" (APS 1), is a rare 70 monogenic autosomal recessive disease associated with autoimmune regulator (AIRE) gene mutations 71 (1, 2) . The AIRE gene is located on chromosome 21(21q22.3) and encodes the Aire protein, which is 72 expressed in thymic medullary epithelial cells (mTECs), but also in dendritic cells and monocytes (1) 73 in spleen and lymph nodes (3). Aire expresses many structural and functional characteristics common 
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Interestingly, the genes regulated by AIRE in eTACs had no overlap with AIRE-regulated genes in the 82 thymus, suggesting a complementary role in the maintenance of self-tolerance (3). Aire -/-mice 83 develop tissue-specific autoantibodies (autoAbs) and lymphocyte infiltrates in multiple organs (5, 6).
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In humans, APS 1 is characterized by several tissue-specific autoimmune diseases (9) associated with autoimmune diseases (13-15). In healthy subjects, the human Ab repertoire is thought to be well 95 conserved and restricted to a few self-antigens in homologous tissues (16). Nevertheless, in each 96 subject, singular patterns were found, possibly related to individual responses against exoantigens 97 (13) . Interestingly, a distortion of serum self-IgG patterns in organ-specific autoimmune diseases that 98 predominantly involve T cells, such as multiple sclerosis, has been demonstrated in our laboratory 99 (13) . The intriguing aspect of these data was that discriminant reactivities were supported by widely 100 distributed antigens (14). To define more precisely the pathophysiological significance of these 101 fingerprints, we evaluated, in the present study, the autoreactive antibody response in a pathology 102 where well-defined molecular defects, related to tolerance induction processes, have been described.
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To evaluate T-cell-dependent and T-cell-independent involvement in APS 
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To enlarge the spectrum of analysis of T-cell-independent and T-cell-dependent self-reactive 211 Abs, the reactivity of the 2 isotypes IgM and IgG were respectively evaluated towards adrenal and 212 pancreatic protein extracts. A similar analysis was preliminarily performed with sera collected in 213 healthy subjects. As illustrated in Figure1A, each isotype was able to recognize protein bands whose 
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Firstly, there were more antigenic bands in patients with APS 1 or OAE than in healthy controls.
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When we considered all the sera studied, serum self-IgM reactivity was quantitatively greater than Marking of antigenic bands related to 21OHase for adrenal extracts and GAD65 for pancreatic 234 extracts revealed a co-alignment of bands only detectable in some APS 1 and OAE patients and never 235 detectable in healthy subjects (see Supplemental Table 2 ). Immune reactivity against 21OHase or 236 GAD65 was only observed when patients presented adrenal or pancreatic autoimmune diseases.
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Compared to classical assays performed in routine to define specific Abs towards theses Ag, western 238 blotting procedure is less sensitive. In spite of the singularity found in each pattern, variabilities 239 related to a specific group were observed. Thus, some antigenic bands were only detected on adrenal 240 and/or on pancreatic extracts in APS 1 patients when IgG and/or IgM isotypes were evaluated. We 241 then focused statistical analysis (i) on reactivities observed on adrenal tissue in APS 1 and OAE 242 patients when adrenal insufficiency occurred in these 2 groups, and (ii) on reactivities observed on 243 pancreatic tissue in APS 1 and OAE patients when pancreatic insufficiency occurred in these 2 groups.
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In these 2 situations, specific reactivities towards either adrenal or pancreatic tissues were specifically 245 observed in APS 1 group.
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The presence or absence of protein bands of reactivity was evaluated for each tissue. 
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This approach enabled us to identify some proteins as potent discriminant antigens for each 269 tissue using the SWISS-PROT database ( Table 2 ). The antigens identified in our study were either 
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For the IgG isotype, and except for lipase, the autoreactivity frequency was similar between tissue 283 protein extracts and recombinant proteins (Table 3) . Moreover, in terms of presence or absence of 284 reactivity, concordance levels were higher than 80% when IgG reactivities were evaluated either on 285 tissue extract or recombinant proteins. For the IgM isotype, whatever the frequencies observed, the 286 concordance in terms of presence or absence of reactivity was lower than 75% (Table 3) .
In previous studies, specific serum autoAbs were usually investigated by techniques using 
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GAD 65. We have confirmed that, using monoclonal Abs with our western blotting procedure, we 312 could reveal these specificities in these tissues when Abs were present in serum of individuals. As 313 expected, we did not reveal NALP5 expression in these 2 tissues, whereas it was observed in the 314 parathyroid protein extract. Thus, we could not detect anti-NALP5 autoAbs in this study.
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We first evaluated the global richness of the immune repertoire. With regard to the IgM 316 autoAb panels, we observed in all individuals a more diversified repertoire than with IgG, which could be related to the natural immune repertoire ('immunculus') that has been described as being largely 318 composed of IgM autoAbs (21). By contrast, we observed a more diversified IgG autoAb repertoire in 319 patients suffering from autoimmune diseases, namely APS 1 and OAE, than in healthy subjects. This 
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In a second step, we analyzed the intra-individual variations of the autoreactive patterns 328 between adrenal and pancreatic tissues. We observed that some IgM or IgG reactivities were co-329 aligned between the two tissues, suggesting that a cluster of widely distributed auto-antigens could be 330 targeted by these reactivities. By contrast, some bands of reactivity were exclusively observed on 331 either the adrenal or the pancreatic protein extracts, suggesting tissue-specific autoimmune targeting.
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We next studied the inter-individual variations of the autoreactive patterns independently on the 333 adrenal or pancreatic tissues. Whereas we did not observe any difference in terms of number of bands 334 of reactivity between APS 1 and OAE, we hypothesized that qualitative distortions could be 335 specifically associated with the Aire-related pathological process in APS 1. This condition is described 336 as a T-dependent autoimmune disorder which preferentially impacts the IgG autoAb repertoire. nodes and the spleen (3). Multi-organ inflammation in Aire-deficient models is also known to be 369 associated with the presence of serum autoAbs against proteins specifically produced by these organs.
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In our study, the discriminant targeting of some ubiquitous antigens, such as peroxyredoxine- 
